Information asymmetries can severely limit cross-border border expansion of banks. When a bank enters a new market, it has incomplete information about potential new clients. Such asymmetries are reduced by credit registers, which distribute financial data on bank clients. We investigate the interaction of credit registers and bank entry modes (in form of branching and M&A) by using a new set of time series cross-section data for the EU-27 countries. We study how the presence of public and private credit registers and the type of information exchanged affect bank entry modes during the period 1990-2007. Our analysis shows that the existence of both types of registers increases the share of branching in the overall entries. Additionally, the establishment of public registers reduces concentration ratios, and some banking competition indicators (such as overhead costs/assets). The introduction of a private credit bureau, on the other hand, has no effect on concentration ratios, but positively contributes to competition (by decreasing interest rate margins). This suggests that credit registers facilitate direct entry through a reduction of information asymmetries, which in turn intensifies competition.
Introduction
Asymmetrically distributed information on bank customers can constitute a severe barrier for a bank to enter a foreign retail banking market. Compared to the incumbent banks, the entrant has an informational disadvantage with respect to the potential risk of new clients. This disadvantage may force a bank to enter through merger and acquisition (M&A) to obtain access to a local pool of information on bank clients. Such an entry mode, however, does not necessarily lead to intensified competition, as it does not even add an additional market player. Institutions that reduce information asymmetries such as credit registers can encourage entry through branches and may be important for the strengthening of competition in retail banking. This fact puts them into the center of focus of this research. Although credit registers have received more attention in research recently, there is a remarkable lack of understanding their impact on banking competition and international expansion strategies of banks. Public registers and private credit bureaus (henceforth we use the term 'credit registers' for both types of institutions) collect and distribute millions of profiles on individuals and companies in the European credit markets. Where credit registers enable foreign banks to access credit histories on an equal footing compared to local incumbents, they lower exogenous information asymmetries between bank and borrower. These exogenous asymmetries refer to 'hard information' on borrowers, such as their repayment history and defaults. Endogenous asymmetries, on the other hand, refer to 'soft information' stemming from relationship lending. Despite credit reporting, they continue to persist, as no soft information (such as income) is in general reported through credit registers. Our main question is how the existence and the design of credit registers impact on market entry modes of banks. Our hypothesis is that were insufficient information sharing exist, the preferred mode of entry is M&A which allows access to the information pool on local borrowers in the target bank. Once there is adequate operation of either a public or private register, branching ought to become more attractive, if not the preferred entry mode, as exogenous information asymmetries are lowered. Branching is specifically important in the retail banking business, where proximity to customers is key and thus competition ought to intensify.
We present a new set on the EU-27 countries for the years 1990-2007, which combines information on credit reporting systems and market entry by banks through M&A and branching. This time series cross-section data set allows us to conduct a difference-in-difference analysis to better understand what impact the establishment of credit registers has on different modes of entry in these countries, and which type of information exchange is needed in order to facilitate cross-border branching versus cross-border M&A.
By using both univariate and multivariate analysis, we find evidence that the establishment of a public credit register has a positive impact on cross-border branching and share of branches in total cross-border entries, but no pronounced effects on M&A. Additionally, the introduction of a public register (sharing positive and negative information) has slightly negative effects on 1 net interest margins. The reductions in net interest margins and returns on equity are especially pronounced in highly concentrated markets. The results for the establishment of private credit bureaus, however, are more ambiguous. We find positive effects on cross-border branching, a slightly positive effect on the percentage of branches in overall entries, and negative effects on net interest margins, which are more pronounced when positive information is shared.
To the knowledge of the authors, there are no theoretical works, which directly address the choice of entry modes (branching and M&A) under different information sharing regimes. However, theoretical considerations help to illuminate the economic interactions of information sharing and banking competition. For example, theoretical research shows a positive contribution of credit registers to credit market performance. Exogenous information asymmetries are reduced, borrower discipline is increased, and moral hazard as well as credit rationing decline (Jappelli and Pagano (1993) ; Pagano (1997, 2000) ). Jappelli and Pagano (1993) show that information sharing can arise endogenously in an adverse selection model, when banks are local monopolies and borrowers are mobile across (state) borders. The authors show that information sharing is more beneficial, the higher borrower mobility, the lower the costs of such exchange, and the greater the number of participants in the system. In Padilla and Pagano (1997) it is discussed that where entrepreneurs' success depends on the level of invested effort, banks may share information on the borrower's type, which increases the latter's incentives to exert effort when investing. Further, in Padilla and Pagano (2000) , default information on borrowers can serve as a discipline device, which raises the incentive to perform.
We diverge from these approaches in focusing on the interaction of market entries and credit information systems. Bofondi and Gobbi (2006) discuss the interaction of informational barriers and market entry for 95 local Italian markets. Informational disadvantages contribute significantly to the entrants' higher share of defaulting loans.
1 The default rate is lower for banks that enter with local branches in these markets (compared to players who lend from a position outside of the local market). As proxy for the 'knowledge of local markets', the authors take a banks' initial share of the local loan market. Since most of the banks are connected to a credit reporting system, this ought to lower levels of exogenous information asymmetries. Although this paper is related to ours, we focus on EU-27 markets, as it can be expected that information asymmetries are even more severe across international borders. Sengupta (2007) , for example, models bank competition between asymmetrically informed principals who face a borrower's unobservable risk, which is known only to the incumbent (from the previous relationship) and a borrower's observable risk, which is common knowledge. The author points out that foreign banks tend to serve larger firms (which are more transparent), while domestic banks lend to riskier and more opaque market segments.
Closely related to our work is Van Cayseele et al. (1995) whose interest is the market structure
1 The intertwining of market structure in the banking industry and information asymmetries is discussed by Dell'Ariccia (2001) and Hauswald and Marquez (2006) , although without information sharing.
2 evolving in the equilibrium in the presence of either a positive or negative register. Banks maximize profits by choosing the optimal number of outlets (Cournot competition). In the case of a negative register, less banks enter the market and banks have more outlets, in the case of a positive register more banks enter the market, but banks have less outlets -that is a higher number of smaller banks emerges.
Related work in industrial organization focuses on the trade-off between greenfield and acquisition entry. Raff et al. (2006) and Raff et al. (2009) present models, where a firm's decision between greenfield investment and acquisition depends on the differences in the marginal costs of foreign and domestic firms. Other analyses of the choices to go abroad emphasize corporate taxes, lower regulatory restrictions and inefficiencies occurring in local banks. Some papers have highlighted the banks' decision to go abroad as being affected by advantages in processing information due to greater use of technology and specialized skills (Claessens and van Horen (2008) ; Claeys and Hainz (2007) ). In others, informational costs are understood as differences in language and culture. In the international finance literature, information costs refer to geographical distance as well as difference in language, culture or customer expectations. In this paper, we use the term informational costs to refer to the existence of a public and private credit register as well as the type of information exchanged.
Other drivers for cross-border entries identified in the literature are bank-specific variables, greater profit opportunities abroad and regulation as well as taxation (Hryckiewicz and Kowalewski (2008) ; Buch and Lipponer (2007) ; Berger et al. (2004) ; Focarelli and Pozzolo (2001) ). In our multivariate regressions, we have integrated the most important determinants, identified by several authors, as controls (see Buch and DeLong (2008) for a review of the literature). These are a variety of factors, but not exogenous information asymmetries.
There seem to be also very few empirical papers relevant to our main question of how existence and design of credit registers impact on cross-border entry modes.
Only a few studies empirically analyze the choice of banks to go abroad either by opening a branch or a subsidiary. In this context, it ought to be noted that a subsidiary is a separately incorporated and capitalized entity, whereas a branch is not.Under EU law, banks can provide services across borders through branches, which fall under the supervision of the home country. A subsidiary is supervised by the host country. Other empirical research as in Djankov et al. (2007) has shown the potential substitutability between credit registers and the protection of creditor rights in legal proceedings. These results are based upon cross-sectional time regressions with a set of 129 countries.
Our insights are informative for policy makers who strive for increased credit market integration and for the creation of a level playing field in banking competition across Europe. In fact, while banks might use credit registers for strategic foreclosure of foreign competitors (see, for example, Bouckaert and Degryse (2006) and Gehrig and Stenbacka (2007) ), the opposite holds if potential information barriers are lowered leading to intensified competition. This paper is organized as 3 follows: Section 2 discusses the development of credit registers in Europe, Section 3 presents the data set (variable definitions and summary of the data), and Section 4 discusses the determinants of bank entry modes and the (univariate and multivariate) interaction of credit registers and entry modes as well as competition indicators.
Credit Bureaus in Europe
In the past decades, credit registers have evolved very differently across European countries, as highlighted in the following discussion. While some countries have both types of registers (public and private), others have only a public register or private credit bureaus. In our empirical strategy, we account for the difference in types of institutions and information shared.
Public credit registers are non-profit institutions in the ownership of the central bank and part of the supervisory and reporting structure. (1927) . Development, regulation and institutional design of credit reporting systems are discussed in Pagano (1993, 2003) and Jentzsch (2007a,b) . A recent overview has also been published by the European Commission (DG Internal Market and Services 2009).
Both types of institutions can hold information on companies and individuals and co-exist in countries such as Austria, Germany, Spain or Italy. So far, there has been no harmonization of credit reporting systems in Europe and differences continue to exist in terms of reporting thresholds and data types collected. The competitive dimension played a role in a case in Spain. In 2006, the European Court of Justice ruled on the compatibility of the credit register in Spain with Community competition law.
In the ruling, the Court stated that compatibility depended on economic conditions in the relevant market, specific characteristics of the system (its purpose and access conditions) and the type of information exchanged. The Court argued that in principle information exchange on borrowers is permissible if the relevant market is not highly concentrated, the system does not allow lenders to be identified and conditions of access to the system are non-discriminatory.
Lastly, the diversity of credit reporting systems in Europe has attracted the attention of DG Competition of the European Commission. In its Retail Banking Sector Inquiry of 2006, the Commission held that three key aspects were relevant with respect to such systems: unfair and discriminatory access conditions for foreigners, partial information sharing and regulatory barriers.
For instance, barriers of international access to the register could exist, if an entity must have a physical presence in the country or comply with reciprocity principles in order to access the credit register.
The Data
Empirical research on information sharing and banking competition has not kept pace with theoretical work, but there is now a noticeable trend to greater sophistication in terms of data sets and econometric techniques used (see, for example, Brown et al. (2009); Djankov et al. (2007) ; Luoto et al. (2007) ). Until recently it has been standard to work with country-level information (see Pagano (2002, 1993) ; Van Cayseele et al. (1995) ; Focarelli and Pozzolo (2001) ).
Many of these studies use data from the World Bank's Survey on Credit Registers, which has been compiled from 1999 on and is now partially integrated in the Doing Business Database. Due to the limited years for which these data are available, most of the authors used country-level crosssectional regressions and not time series analysis. One of our contributions is that we present a new data set. In the following, we explain our data collection strategy, the main variables used in the empirical investigation, and the summary statistics.
One of the main advantages of our data set is the cross-sectional time series character with respect to credit registers and bank entry modes, which enables us to draw some (cautious) conclusions also about causality. This compensates for the reverse causality problems, which may plague other research (acknowledged in Jappelli and Pagano (2002)). Our empirical analysis uses data from the World Bank, the Heritage Foundation, the ECB, the SDC Platinum database and the European Credit Research Institute (ECRI). In particular, ECRI provided a database on credit bureaus in the EU-27 countries with detailed information on the major market players (excluding niche credit bureaus), the year when they started to operate in the market and what data items they store. Table ( 2) presents the variables that have been included in the data set and then used in our econometric analysis with descriptions and data sources.
INSERT Table 2 here.
For example, a private credit bureau is defined as a company that collects and distributes credit information on consumers and/or businesses. We have more than 400 observations on this variable.
In addition, we collected information on public credit registers from the national Central Banks.
In order to capture the quality of the information shared, we applied the definitions of the Expert Similarly, negative_priv and negative_pub are equal to 2 if a private credit bureau or a public register reports negative information for both consumers and firms, 1 if the register reports negative information either for consumers or firms, and 0 if the registers does not provide negative information. Table ( 3) reports correlation among these variables.
INSERT Table 3 here.
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Except for positive_pub (that reflects almost the same variability of the public-register dummy), these variables seems to provide different information on the structure of credit reporting systems. To obtain a variable on more mature credit reporting markets, we construct a variable (second) to map the year of the introduction of the second private bureau in each country. In competitive credit reporting markets, the effects of information sharing ought to be stringer than in monopoly systems. Greater competition among credit bureaus leads to greater population coverage and more information categories collected. We also collected information on the number of the largest private credit bureaus in each country (no_credit_bureau) to have an indicator of the structure of the private credit reporting industry.
To assess how foreign banks enter new markets, we used data on foreign bank activity in each of the EU-27 banking markets. We took into account the number of branches of foreign banks, and the number of mergers and acquisitions per year from 1990-2007. The data on branches are based on ECRI compilations from national Central Banks and the ECB Statistical Data Warehouse. More precisely, to find the total number of entries through branches for each country and year, and to make it comparable with the number of entries through M&As, we differentiated the total number of branches over two consecutive periods. In case of a negative variation, we assume zero entry. We are aware that this way of proceeding might not give the exact numbers, but there are two reasons justify this choice: firstly, when using total branches variation (i.e. net entry through branches)
we know the direction of the potential bias, i.e. underestimating the role of information sharing in fostering direct entry; secondly, if we had compared the total number of branches with the total number of foreign subsidiaries, we would have also mistakenly captured some entries through de novo investments. In any case, we have performed various analyses relying on different measures and estimators to check the robustness of our indicators. Information on M&As is taken from the SDC Platinum database.
In order to capture intervening variables that could be of importance, we collected information on legal origin, per-capita GDP, inflation, and population (from the IMF), as well as information on concentration of (the largest) banks and bank performance indicators (from the World Bank), and an index of the overall economic freedom (from the Heritage Foundation).
A country's legal origin has proven to be an important determinant for creditor rights (Djankov et al. (2007) ; Porta et al. (1998) INSERT Table 4 here. Table ( 4) presents pooled summary statistics of the main variables used in the econometric analysis. Tests for the mean, computed for each year (not reported), suggest that there are significant differences among the two subgroups of countries concerning our indicators on the type of information shared by private bureaus, positive_priv and negative_priv, whereas the differences on the information shared by public registers, positive_pub and negative_pub, either tend to disappear over time or are never significant. There are instead significant differences in the number of private registers, which also tend to disappear towards the end of the sample.
Concerning bank entry modes, tests for the mean do not evidence significant differences among the two subgroups of countries, especially for the variable measuring entry through branches, and towards the end of the sample. As regards the banking sector performance, banks in the New-EU sample have on average higher returns than EU-15 banks (slightly on roa, roe, and significantly on nim), whereas a clear pattern cannot be identified when looking at cost indicators (overhead costs and costs over income). The amount of domestic credit provided by the banking sector (over GDP) is significantly higher in EU-15, while there are no significant differences in the main bank concentration index (cr3). No significant differences exist in terms of population size, however, there are significant differences in per-capita GDP (p_gpd) and inflation indicators. 
Empirical Model and Results
In this section, we study the effects of the characteristics of credit reporting systems on bank entry mode, concentration and competition indicators for the banking sector performing univariate and multivariate analyses. We further check the robustness of our results performing various regressions taking into account the nature of our dataset (i.e. time-series cross-section data).
Impact of Credit Reporting: Univariate Methodology
Relying on univariate difference-in-differences analysis, some preliminary insights on the impact of credit reporting on bank entry mode, market structure and competition can be obtained. We focus on variations in the share of entry through branches and various indicators of market concentration and competition. To measure the share of entry into foreign markets through branches, we compute the share of branches in the following way:
In (1), the total number of cross-border entries in the parenthesis consists of the total number of cross-border mergers and cross-border entries through branches. In order to measure variations in the market structure before/after the introduction of a credit register, we rely on the sum of market shares of the three largest banks (cr3) as an indicator of market concentration. Indices of market structure do not always capture the degree of competition in banking markets (see Claessens and Laeven (2004) ), therefore, we use as proxy indicators of competition bank net interest margins (nim), returns on assets (roa) and equity (roe), and bank overhead costs over total assets as well as costs over income.
To perform a difference-in-differences analysis, two groups of countries have to be identified: a treatment and control group. The treatment group comprises countries that introduced either a private credit bureau or a public register in the period of the analysis that is from 1990 to 2007. To capture maturity in private credit reporting markets, we use the introduction of the second private bureau in each country. This exercise will capture the effect of an increase in competition in the information-sharing industry besides that of an increase in the degree of information sharing (new private registers typically cover additional segments of borrowers).
To study the effect of credit registers on the share of entry through branches we further split the sample in low and high-concentration country group according to the value of the CR3 (CR3>/<60%) . As a matter of definition, we assume that markets with a CR3 above 60% as concentrated. 5 We then compare the difference before/after the introduction of a credit register for the two groups of countries using the high-concentration group countries as a "control group".
By doing so, we remove biases that could be the result of permanent differences between countries that are related to the level of concentration. In line with the European Court of Justice analysis, 5 We also check results for a threshold of 50%, as well as the value of the index in year t-1.
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we would expect a positive difference-of-the-differences, that is, less entry through branches after the introduction of credit register in more highly concentrated markets.
Assume that ∆Entry_ratio(i) = Entry_ratio(i, af ter)−Entry_ratio(i, bef ore) is the change in the average of the Entry_ratio in country i after the introduction of a credit register, and ∆Entry_ratio(low_conc) be the average of the change in entry ratio in the low-concentration group of countries. The same can be computed for the high-concentration group as well. The average effect of an information-sharing institution is equal to the difference of the change in the mean of the two country groups, that is
In (2) the average difference over time in the high-concentration group is subtracted from the average difference in the low-concentration group to remove biases associated with a common trend as well as bias associated with systematic differences in concentration between the two groups.
To investigate the effects of the introduction of a credit register on the concentration index CR3, similarly to Djankov et al. (2007) the control group is composed of countries that did not introduce a public register in a five-year window around the year of the introduction in the treated country.
6 For a country introducing a private bureau we follow the same procedure. We chose this specification because if the control group comprises countries that 'never introduced a credit register in the same time window', the sample is considerably reduced. Due to low cross-country variability, this would imply for the private credit bureau variable a control group of inferior quality. Further, the five-year time window allows comparability with Djankov et al. (2007) results. However, we check results for different control-group and time-window specification, and results do not change substantially.
More precisely, let ∆CR3(i) = CR3(i, af ter) − CR3(i, bef ore) be the change in the average share of the main banks in country i in a five-year window around the year of the reform in the treated country, and let ∆CR3(treated) be the average of the change in CR3 in the treated country group. The same can be computed for the control group. Obviously, ∆CR3(control, i)
can be computed for each country that introduced a register. Similarly, let ∆CR3(control) be the average change in CR3 in the overall group of countries that did not introduce a register during the five-year window around t. In this case, the average effect of an information-sharing institution is equal to
In (3) the average difference over time in the control group is subtracted from the average difference in the treatment group to remove biases associated with a common trend unrelated to the introduction of a register as well as bias associated with systematic differences that are constant within the two groups.
Univariate Results
The results from the univariate difference-in-difference analysis are consistent with the hypothesis that the introduction of a credit register has an impact on the cross-border entry mode of banks. INSERT Table 5 here.
After the introduction of a public credit register, we can observe a variation in the share of entry through branches that is statistically significant: the share of entry through branches increases significantly after the introduction of a public credit register in countries with a low level of market concentration. Also, the difference between high and low concentration countries is positive and significant (+24% significant at 1% level). To see whether there are any differences related to the accession to the European Union, we additionally present results for the new EU Members only.
A similar pattern can be observed for the introduction of a private credit bureau (see also table   5 ). In this case, we can observe a positive effect on entry through branches (+20% significant at 10% level) in case the sample comprises all countries. There is even a greater positive effect when it comprises New Member States only (+52% significant at 5%-level). In line with the European
Court of Justice analysis, these results tentatively suggest that we can observe higher entry through branches after the introduction of a credit register in countries with a low level of concentration.
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INSERT Table 6 here.
The important role of a public register is confirmed in Table ( 6), where we analyze the variation in the concentration index CR3. To check robustness, we additionally allowed only new EU Members as control group. After the introduction of a public register, a significant reduction in the share of the three largest banks is observable. The average effect is -12% (significant at 1%-level), when the control group consists of EU-27. And it is -12% (significant at 1%-level), when using only New Member States in the control group. For private credit bureaus the direction of the effect is analogous (although not significant).
INSERT Table 7 here. Table (7) reports the average effect on different indicators of performance, which are by and large consistent with the hypothesis of intensification of competition after the introduction of a credit register. The measures for profitability are expected to decline (roa, roe) as well as the net interest margin (nim). Although the impact of a private credit bureau on market structure may not seem 7 These results do not arise because we observed more mergers in higher concentrated markets or because of the way we compute our indicators. In fact, by looking separately at entry through branches and mergers (results not reported), we can also observe an absolute number of mergers that is higher in low-concentrated markets compared to highly concentrated markets (the reverse is true for branches).
strong, competition appears intensified, especially in highly concentrated markets. For example, after the introduction of a private bureau, there are indications of significant reductions in net interest margins (-1.8%), roe (-5.9%) and roa (-0.08%), though particularly in highly concentrated markets. Cost indicators (overhead, costinc) are also expected to decline, as it happens after the introduction of a credit register in New Member States.
A similar pattern can be observed for public credit registers. In general, these descriptive results suggest that both types of credit registers may have an impact, not only on bank entry modes, but also on market structure and competition. For more sophisticated analysis, however, we have to control for a set of variables and take care of econometric problems such as country heterogeneity.
In the next section, we present some more refined econometric estimations.
Multivariate Analysis: Methodology
We now turn to the investigation of the effects of credit reporting systems on bank entry mode, market structure and competition in a richer econometric framework. A multivariate regression approach allows us to study the effects of many other independent variables that could as well impact on the dependent variable. These variables comprise traditional controls, such as legal origin or inflation, as well as specific indicators that we have constructed on the type of information shared by a credit register.
We study the effects of different features of credit reporting systems on the total number of entry through branches, and separately on mergers, in each country and year, as well as on the share of branches on total entries. Next, we present the impact of credit reporting systems on bank competition (to measure bank competition we use the nim variable). In order to study the number of entries through branches and mergers and take into account country heterogeneity, we rely on a random coefficient Poisson model. This approach allows us to address the dependence of the observations at different levels, while taking into account that the dependent variable of the model is a non-negative integer. More precisely, the model is obtained by specifying the expected number of branches (µ
Branch it
) or the expected number of mergers (µ
with a private-bureau (ζ 1i˜N (0, ψ 1 )) and public-register (ζ 2i˜N (0, ψ 2 )) random slope, and a random intercept for years (ζ t˜N (0, θ)). The random component ζ 1i and ζ 2i are shared across all years by firm i, whereas ζ t is shared by all firms in year j.
Formally,
where private_bureau it in (4) is equal to 1 in years after the introduction of a private credit bureau (in country i in year t) and public_register it is equal to 1 in the years after the introduction of a public register. X ij is a vector of other variables reflecting the characteristics of a country's credit reporting system. Specifically, X ij contains a dummy variable equal to 1 in years after the introduction of the second private bureau (denoted as second), the number of private credit bureaus (no_private_bureau), and four indicators summarizing different aspects of information sharing: positive_priv, negative_priv, positive_pub, negative_pub.
The variable second maps the introduction of a second large private credit bureau, and is introduced to be in line with the univariate difference-in-differences analysis, where we use it to account for more mature credit reporting markets. The four indicators summarize the quality of the information shared , whereas the number of private bureau should capture the degree of competition/structure in the private bureau market (see above section 3).
INSERT Table 8 here.
Table (8) and (9) report results for the random Poisson model for the total number of entries through branches and mergers in each country. Coefficients can be interpreted as the log of the ratio of the expected counts (irr). A coefficient greater than 1 suggests a positive effect, whereas a coefficient lower than 1 suggests a negative effect.
INSERT Table 9 here.
The best way to interpret these estimations is to form intervals within which 95% of slopes are expected to lie (Rabe-Hesketh and Skrondal (2008)). For example, the coefficient on the introduction of a private_bureau only, sharing positive information on consumers and firms, is equal to β 1 * private_bureau ± 1.96 · sd(private_bureau) + β 3 · (positive_info = 1), that is 0.14 ± 1.96 · 0.13 + 1.40, and the effect of the introduction of a private bureau is expected to lie between 1.51 and 1.78, meaning 51% and 78% in terms of branches. The overall impact of a public register is also positive and significant (see Table 8 ).
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For mergers, on the other hand, the effect of a public register sharing positive information does not appear to be significant. The overall effect of private bureau is positive and significant, although a negative impact comes from the introduction of a private bureau sharing negative information. The coefficient less than 1 for the number of major private bureau variable, although not significant, also suggests that the greater the number of major private bureaus, the lower the number of cross-border bank mergers. To study the effects of credit reporting systems on the share of branches we estimate a random Tobit model, which takes into account that the dependent variable -the share of entry through branches -is a censored variable (that is partly continuous with a positive probability mass at zero and one). Table ( 10) presents results for the Tobit Model.
INSERT Table 10 here.
Reported estimations are marginal effects computed at the mean level for continuous variables, and for a discrete change for dummy variables. Overall, these regressions seem to suggest a positive role of private credit bureaus in affecting the share of entry through branches (overall the effect of credit bureau is positive and significant). However, these regressions do not provide strong indications. We will deal in the next section with other data problems that may affect the results.
In this multivariate analysis, we also studied the effect of credit reporting systems on net interest margins (nim). We chose to present results on this indicator instead of the cr3 because, in addition of being a good proxy for competition, it presents less econometric issues to be accounted for. In fact, the cr3 indicator is a fractional (bounded) variable, which is hard to handle in a time-series cross-sectional setting. From an econometric standpoint, cr3 is not probabilistic outcome, but it has both two corner solutions and continuous values in the interval (0,1). Consequently, most standard models are inappropriate for estimation with a substantial number of observations at either 0 or 1. 9 Table ( 11) presents regressions with country fixed-effects and time dummies.
INSERT Table 11 here.
These results suggest that the introduction of a second credit bureau fostered competition in the banking sector, where net interest margin decline. The same is true for the establishment of public credit registers which share negative or positive information, and for a private bureau sharing positive information.
Multivariate Analysis: Robustness Checks
Testing hypotheses regarding the effects on credit registers on bank entry modes with the presented data set involves the problems typically related to the use of time-series cross-section data sets (TSCS). TSCS consist of a sequence of time series observed for different units -as in a panel data set -where the value of time observations, T, is rather high in relation to the number of units N.
In this respect, one usually distinguishes TSCS data from panels found in microeconomic applied analysis, which are characterized by a large N and small T as estimators for panel data can induce problems when applied to TSCS data (Beck and Katz (1995) ).
There is no clear cut rule. In general terms, one-digit panel data set for T is considered.
Nevertheless the notations are equal and the distinction between these two types of data sets appears relevant, since it allows us to neglect some issues which are related to panel data analysis while creating new concerns to which attention must be paid. In particular, in this section we deal with two methodological problems: heterogeneity of panel data, and cojoint inclusion of timeinvariant variables and fixed effects.
In addition, we perform our regression relying only on those observations that are greater than zero or less than one in order to avoid censoring problems related to the way we have constructed our variables. We are aware that also this way of proceeding potentially introduces a bias. However, in the robustness check we want to take into account concerns related to nature of our (TSCS) data set. We have already accounted for censoring in the previous section. Table (12). 10 Unfortunately, it is not yet studied how to handle, fractional response variables with slow-changing regressors at the same time. See also footnote 9. However, this subsample is better suited, as explained below, for the vector decomposition we are going to apply in this section. Even in this case, (regressions are not reported) we check results for the full sample relying on GML estimators with correlated errors. 11 More precisely, the vector decomposition techniques produces more reliable estimates than the fixed-effect model when the between variation is larger than the within variance of all regressors of interest, and the higher the correlation between rarely changing variable and the unit effects. A high ratio between the within and between variations should help the researcher on the choice of variables to include among the slow-changing regressors.
INSERT Table 12 here.
These results basically confirm our previous ones. In particular, they allow drawing stronger conclusions on the role of a private credit bureau, which shares also positive information, suggesting a positive effect on the share of cross-border bank entry through branches.
Conclusions
Financial market integration and a level playing field in competition among banks has been a major objective in policy making in Europe in the past years. Therefore, an answer to the question how credit registers affect international entry pattern appears to be long overdue. In this paper, we study whether the presence of credit registers (public and private) impacts on bank entry mode in
Europe. Additionally, we also look at the effects of credit registers on banking market concentration and on indicators of competition in banking. We find proof that information asymmetries indeed can constitute a severe barrier for foreign banks to enter markets. These asymmetries may force banks into M&A rather than allowing them to enter through branching. M&As, however, are likely to have different effects in terms of market structure and competition compared to branching, were the former does not add an additional market player to the number of players that already exist in the market. We have constructed a new data set that exploits the differences in credit reporting systems across EU-27 Member States over the years 1990-2007. The establishment of this data set is one of our main contributions. It is a cross-sectional time series data set on credit registers, which enables us to draw some (cautious) conclusions also about causality based upon application of a difference-in-differences analysis. The data set merges data from the World Bank, the Heritage Foundation, the ECB, the SDC Platinum database and ECRI. It covers the EU-27 Member States over the years 1990-2007. It allowed us to apply more advanced econometric techniques such as univariate difference-in-difference analysis and a number of multivariate estimations.
We obtained a number of interesting results. The univariate analysis shows that public credit registers increase the proportion of entry through branches, have a significant negative effect on market concentration (CR3), and contribute to the intensification of competition (measured by different indicators). These latter effects appear more pronounced for highly concentrated markets or in the New Member States.
Private credit bureaus, on the other hand, do not show significant effects on market structure, but just as in the case of public registers, they positively contribute to entry through branching by raising their share in the overall cross-border entries. Some indications show that they may also contribute to intensification of competition, again more pronounced for highly concentrated markets and New Member States. In the course of our research, we had encountered a number of challenges in compiling information on private credit bureaus. This is an indication that policy makers in future should be pressing for more disclosure of information on private bureaus' activities. For instance, it ought to be possible for the public to obtain precise information on what information items are stored in the credit bureaus as well as what fee structures are applied. This would also enable better comparisons of the credit reporting systems in the different countries and to obtain better estimates on the costs of credit.
In the multivariate analysis, we applied different econometric estimation procedures to account for the time-series cross-country characteristic of the data and the different types of information shared. We found that once we account for a selection of other influence factors, the establishment of a public credit register in our specifications has a significant positive impact on cross-border branching. The establishment of a public register sharing positive information does not have a significant impact on cross-border M&As, whereas it reduces net interest rate margins (our proxy for competition) for all types of information shared.
The picture for private credit bureaus is more ambiguous. We obtain a positive effect on cross-border branching and a negative effect for cross-border mergers in the presence of a private credit bureau sharing negative information. However, we do obtain negative significant effects on net interest margins for a private bureau sharing positive information, and for the introduction of the second bureau in the market. Contrary to the case of public register, it seems to be more important what type of information is exchanged through private credit bureaus, which are typically a voluntary information sharing mechanism (such that not all lenders in a country participate).
Taken together, our results suggest that the introduction of credit bureaus tends to facilitate cross-border entry through branches and thereby make national banking markets more contestable.
In particular, our analyses suggests the important role of a public register, for all the types of information shared, and for a private register sharing negative information. Results for a private bureau sharing positive information are more mixed and deserve further investigation. Countries that would like to strengthen competition in the banking sector, therefore, could consider setting up a public credit register. There are only 14 countries in Europe that currently have such registers.
Also, from a financial stability point of view and for off-site bank supervision purposes, these registers are considered to be useful (this is the usually main reason why they are introduced by central banks).
The slightly more ambiguous effects of private bureaus also suggests that policy-makers may have to ensure that the information they share is complete and up-to-date, and that these registers are not used in a discriminatory way to the detriment of foreigners.
Another important policy recommendation in this respect is that policy-maker ought to obtain better information on the quality of data stored in the credit registers. In fact, we believe that data quality, which is of utmost importance for borrower risk assessment and banking competition, Future research could contribute to a better understanding of the horizontal and vertical relations that arise from credit reporting and whether they can be used to strategically decrease the quality of market access for competitors. . Also, the possibility to facilitate prudential regulation and monitoring of systemic risk by using credit registers ought to be better analyzed in the face of the current crisis. Improved data collection by European policy makers on credit registers is essential to enable a better informed discussion about their (empirical) effects. The number of branches of foreign credit institutions in each EU-27 Member State for the period of 1990-2007. A branch is an unincorporated entity established by a company legally incorporated in another country. It has no independent legal status and is wholly owned by its parent company. Source: own compilation from national authorities and the ECB Statistical Warehouse.
Mergers and acquisitions (M&A)
This variable identifies the number of mergers and acquisitions per year (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) . Domestic and cross-border M&A are taken into account separately. Source: SDC Platinum database.
Private bureau
The variable indicates the existence of a private credit bureau between 1990 and 2007. It equals 1 in case a bureau is operating, 0 otherwise. Depending on national legislation, private bureaus may store positive and negative information. Source: ECRI.
Public credit register
The variable indicates the existence of a public credit register between 1990 and 2007. It equals 1 in case a public register is operating, 0 otherwise. Public registers are mostly established at a country's Central Bank or supervisory authority, and store credit information on consumers and companies.Source: ECRI.
Negative_Priv and Negative_Pub
Negative information in general consists of statements about defaults or arrears and bankruptcies (i.e. facts of contractual non-compliant behaviour). It may also include statements about lawsuits, liens and judgments that are obtained from courts or other official sources. The indicating variables are Negative_Priv and Negative_Pub, respectively. Negative_Pub (Negative_Priv) is equal to 2 if a private credit bureau (a public register), reports negative information for both consumers and firms, equal to 1 if the register reports negative information either for consumers or firms, and equal to 0 if it does not provide negative information. Information covers 1990-2007. Source: ECRI.
Positive_Priv
and
Positive_Pub
Positive information covers facts about contractually compliant behaviour. It consists of detailed statements about outstanding types of credit, amount of loans and repayment patterns. The indicating variables are Positive_Priv and Positive_Pub, respectively. Positive_Priv (Positive_Pub) is equal to 2 if a private credit bureau (a public register) reports positive information on both consumers and firms, to 1 if it reports positive information either on consumers or firms, and to 0 if they do not provide positive information. Information covers 1990-2007. Source: ECRI. This table reports the average effects (difference-in-differences) of the introduction of a credit register on the share of entry through branches. The low-concentration group comprises countries with a CR3 index below 60%, whereas the high-concentration group comprises countries above this threshold. The treatment group comprises countries that introduce either a private credit bureau or a public register in the period from 1990 to 2007. The control group is made up of countries that did not introduce a private credit bureau or a public register in a five-year window around the year of the reform in the treated country. 
